Abstract. Consider oriented surfaces immersed in R 3 . Associated to them, here are studied pairs of transversal foliations with singularities, defined on the Elliptic region, where the Gaussian curvature K, given by the product of the principal curvatures k 1 , k 2 is positive. The leaves of the foliations are the lines of harmonic mean curvature, also called characteristic or diagonal lines, along which the normal curvature of the immersion is given by K/H , where
Introduction
In this paper are studied the harmonic mean curvature configurations associated to immersions of oriented surfaces into R 3 . They consist on the umbilic points and parabolic curves, as singularities, and of the lines of harmonic mean curvature of the immersions, as the leaves of the two transversal foliations in the configurations. The normal curvature of the immersion along these lines is given by the harmonic mean of the principal curvatures, defined by
−1 , in terms of the standard curvature functions:
The two transversal foliations, called here harmonic mean curvature foliations, are well defined and regular only on the non-umbilic part of the elliptic region of the immersion, where the Gaussian Curvature is positive. In fact, there they are the integral curves of smooth quadratic differential equations. The set where the Gaussian Curvature vanishes, the parabolic set, is generically a regular curve which is the border of the elliptic region; see [3] . The umbilic points are those at which the principal curvatures coincide, generically are isolated and disjoint from the parabolic curve. See section 2 for precise definitions.
This study is a natural development and extension of previous results about the Arithmetic Mean Curvature and Asymptotic Configurations, dealing with the qualitative properties of the lines along which the normal curvature is the arithmetic mean of the principal curvatures (i.e. is the standard Mean Curvature) or is null. This has been considered previously by the authors; see [13, 17] and [14] , and has also been extended recently to the case of the Geometric Mean Curvature [15] .
The point of departure of this line of research, however, can be found in the classical works of Euler, Monge, Dupin and Darboux, concerned with the lines of principal curvature and umbilic points of immersions. See [9, 31, 32] for an initiation on the basic facts on this subject; see [19, 21] for a discussion of the classical contributions and for their analysis from the point of view of structural stability of differential equations. A modern general presentation of structural stability of dynamical systems can be found in [25] . This paper establishes sufficient conditions, likely to be also necessary, for the structural stability of harmonic mean curvature configurations under small perturbations of the immersion. See section 7 for precise statements.
This extends to the harmonic mean curvature setting the main theorems on structural stability for the arithmetic and geometric mean curvature configurations and for the asymptotic configurations, proved in [13, 14, 15, 17] .
Three local ingredients are essential for this extension: the umbilic points,
